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Executive Summary

This report contains the elements required by Waste Discharge Requirements (WDR)
96-248 (Permit) for Site 300 for the combined 2004 fourth quarter and annual report.
This is the ninth annual report prepared under this Permit. Compliance monitoring
networks discussed in the report include:

* Process wastewater discharged into the Class Il surface water
impoundments (surface impoundment) (Section 2.2)

* Leak detection monitoring (including leachate collection and removal
system monitoring, and ground water monitoring) for the surface
impoundments (Section 2.3)

* Wastewater monitoring for the sewage evaporation and percolation ponds
(Section 3.2)

* Ground water monitoring for the sewage evaporation and percolation
ponds (Section 3.3)

* Observations at the percolation pits (Section 4.0).

The annual report elements are incorporated into this annual/fourth quarter report. Brief
narrative summaries of each compliance network lead each section. These narrative
summaries discuss compliance and significant incidents that occurred during 2004.
Annual summaries of monitoring data are presented in graphical and tabular form in
Appendices A, B, C, and D. Methods used to determine statistical test limits (SLs) for
ground water constituents of concern (COCs) are summarized in Appendix E. Fourth
quarter quality assurance and quality control (QA/QC) data are summarized in
Appendix F.

All discharges into the surface impoundments were in compliance with the Permit during
2004.

The following damage to the surface impoundment’s high-density polyethylene (HDPE)
liner was reported during 2004. The event was reported to Susan Timm of the Central
Valley Regional Water Quality Control Board (CVRWQCB) in a phone call on October
14, 2004:

On October 13, a split in the HDPE liner of the upper surface impoundment was
discovered. The split was approximately 6 to 8 inches long and more than three
feet above the water line. Several other weak places, or striations, in the liner
were noted at the same time. During an inspection on October 25, the damaged
areas were observed by Susan Timm of the CVRWQCB. Repairs to all of those
locations were completed on November 30, 2004.

WGMGO05:030:ER:RB:cc 1
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LLNL does not expect this occurrence to adversely impact either surface or ground
water at Site 300 since the cracks are located above the freeboard line and are unlikely
to have contacted wastewater contained in the surface impoundment.

No liquids were discovered in the leachate collection and removal systems (LCRS)
during weekly monitoring.

Required ground water monitoring parameters for the surface impoundments were
below the specified SLs throughout 2004, except as identified in Table 1.

Table 1. COC concentrations exceeding their SLs in 2004.

COC exceeding SL Down gradient Wells

(confirmed by retest) W-817-02 W-817-03 W-817-04

Ammonia Did not exceed 4" quarter® Did not exceed

(1/27/2005)°
Bicarbonate alkalinity Did not exceed Did not exceed 15, 2™ 3rd
SL SL quarter

(7/2/2001)°

Bis(2-ethylhexyl) 3rd quarter Did not exceed Did not exceed

phthalate (10/20/2004)° SL SL

& Ammonia was also detected in the method blank sample. See Appendix F.
® Date of original letter report to the CVRWQCB.

Because sporadic detections of ammonia had occurred in ground water samples
collected from up gradient well W-817-01 and from the three down gradient wells since
2001, LLNL had proposed a new SL of 0.080 mg/L for the down gradient monitor wells in
2002 (Brown 2002). The Regional Board has not yet acted to incorporate the SLs LLNL
proposed in 2002. Concentrations of ammonia have remained below that proposed SL,
except for occasional spikes.

Concentrations of bicarbonate alkalinity have been observed sporadically above the SL
of 277 mg/L in down gradient monitor well W-817-04 since the second quarter of 2001.
The concentrations of bicarbonate alkalinity are consistent with the SL that LLNL
proposed in 2002 (Brown 2002) and remain below that SL.

Sporadic detections of the plasticizer compound bis(2-ethylhexyl)phthalate have
occurred since 2000. Since the compound is a common laboratory contaminant, most of
the detections have been accompanied by detections in method blank samples, and
sometimes, in the ground water samples from the up gradient monitor well W-817-01.

In the third quarter, bis(2-ethylhexyl)phthalate was detected in the ground water sample
from the up gradient monitor well W-817-01, and is unlikely to have originated from the
surface impoundments.

Monitoring data indicated compliance with the limits for the ground water and wastewater

at the sewage evaporation and percolation ponds. None of the permitted mechanical
equipment percolation pits overflowed during 2004.

WGMG05:030:ER:RB:cc 2
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1.0 Introduction

This report satisfies the Site 300 Experimental Test Site (Site 300) 2004 fourth quarter
and annual monitoring and reporting requirements of the Central Valley Regional Water
Quality Control Board’s (CVRWQCB’s) Waste Discharge Requirements 96-248 (the
Permit). It details the results of compliance monitoring networks in the Explosives
Process Area and the General Services Area and visual observations at a third
percolation pit system at Site 300.

The High Explosive Process Area compliance network analyzes samples of ground water
beneath, and process wastewater influent discharged into, two connected Class Il surface
impoundments where the process wastewater is evaporated. The General Services Area
network analyzes samples of ground water beneath, and wastewater discharged into, the
sewage evaporation and percolation ponds (sewage ponds) where sanitary waste is
treated. The percolation pit network entails visual monitoring of five percolation pits that
receive mechanical equipment wastewater.

Site 300, operated by LLNL, is located in the Altamont Hills approximately 13 kilometers
(8 miles) southwest of the city of Tracy, California. Figure 1 shows the locations of the

surface impoundments within the Explosives Process Area and of the sewage ponds in

the General Services Area of Site 300.

2.0 Class Il Surface Water Impoundments

2.1 Compliance Monitoring Program

The Monitoring and Reporting Program in the Permit as modified in 1998 (MRP 96-248,
Revision 1) specifies the required environmental monitoring for operation of the surface
impoundments (Cohen 1998). These specifications include monitoring of process
wastewater discharges to the surface impoundments and leak detection systems.

Process wastewater discharged to the surface impoundments is monitored for
constituents found (or likely to be found) in materials used in operations conducted at
buildings discharging to the surface impoundments. The monitoring program includes
collecting and analyzing samples from: photographic process rinsewater from Buildings
801, 823, and 851 (Tables A-1.1, A-1.2, and A-1.3); Chemistry wastewater from Buildings
825, 826, and the Building 827 Complex (827A, 827C/D, and 827E) (Tables A-2.1
through A-2.4); and Explosives Process wastewater from Buildings 806/807, 809, and 817
(Tables A-3.1, and A-3.2). Discharges to the surface impoundments from Buildings 801
and 851 were discontinued after the first quarter of 2004; photographic rinsewater from
those processes is now evaporated.

Leak detection system monitoring includes monitoring of the leachate collection and
removal systems (LCRSs) and ground water. LCRSs installed between the clay liners of
the surface impoundments are inspected weekly for the presence of moisture that might
indicate a leak in the HDPE liner. Ground water samples are collected quarterly from
monitor wells located up gradient and down gradient of the surface impoundments
(Figure 2).

WGMG05:030:ER:RB:cc 3
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Figure 1. Location of Class Il surface water impoundments and sewage
evaporation and percolation ponds.

Ground water analytical results are compared with statistical test limits (SLs) to identify
statistical evidence of a release of chemicals into the ground water from the surface
impoundments.

The four ground water monitor wells are screened in the Tertiary Age, Neroly Formation
Upper Blue Sandstone (Tnbs,). The direction of ground water flow is approximately
southeasterly. Monitor well W-817-01 is hydrologically up gradient of the surface
impoundments, and monitor wells W-817-02, W-817-03, and W-817-04 are down
gradient. LLNL collects ground water samples quarterly from these monitor wells and
analyzes them for the COCs specified in MRP 96-248, Revision 1 (Cohen 1998).
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Figure 2. Site 300 Explosives Process Area ground water compliance monitoring
locations.

2.2 Process Wastewater Monitoring Network

Data discussed in this section are provided in tabular form in Appendix A (Tables A-1.1
through A-3.2) for all 2004 data. A discussion of the process wastewater quality
assurance/quality control (QA/QC) data is provided in Appendix F along with the
associated field/method blank QA/QC data tables for the fourth quarter data

(Tables F-1.1 and F-1.2).

2.2.1 Photographic Process Rinsewater Discharges

LLNL samples all discharges from photographic process rinsewater retention tanks at
Buildings 801 and 851. Once samples are collected, the tank contents are immediately
discharged to the surface impoundments. Analytical results are used to confirm that the
discharges are consistent with the effluent limits specified in the Permit. Photographic
process rinsewater from the Building 823 retention tank discharges automatically to the
surface impoundments. Because of pump problems in the past, LLNL has switched to
manual operation of the pump. This waste stream is sampled once each quarter to verify
that discharges are consistent with the effluent limits specified in the Permit.

All discharges into the Class Il surface impoundments were in compliance with the
effluent limits during 2004. Metals concentrations in all process rinsewater discharges
sampled from retention tanks were in compliance with the Permit’s effluent limits during
2004. Historical data for the COCs are plotted in Appendix A, and the 2004 analytical
results are tabulated in Tables A-1.1, A-1.2, and A-1.3.

During 2004, one discharge from Building 801 was sampled in the first quarter
(Table A-1.1); each of four discharges from Building 823 were sampled in the first,
second, third, and fourth quarters (Table A-1.2); and one discharge from Building 851
was sampled in the first quarter (Table A-1.3).

WGMG05:030:ER:RB:cc 5
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2.2.2 Chemistry Area Wastewater Discharges

Process wastewater generated from the Chemistry Area (Buildings 825, 826, and the
Building 827 Complex) is held in retention tanks until evaluation of the analytical results
from the samples collected indicates compliance with the Permit’s effluent limits. Data
are reported for the quarter when the discharge to the surface impoundments occurs,
although wastewater samples may actually be collected in an earlier quarter.

Constituent concentrations in all process wastewater discharges that occurred during
2004 from the Building 827 Complex were in compliance with the effluent limits. No
discharges occurred from the retention tanks at Buildings 825, 826, or 827A during the
year. Analytical results for the Chemistry Area wastewater samples including COCs and
additional analytes are presented in Tables A-2.1 through A-2.4. Historical data plots
are included in Appendix A.

2.2.3 Explosives Process Area Wastewater Discharges
Wastewater generated from the Explosives Process Area (Buildings 806/807, 809, and
817) is sampled annually in accordance with MRP 96-248, Revision 1 (Cohen 1998).

The concentrations of COCs in process wastewater discharges sampled during 2004
from the Explosives Process Area were in compliance with the effluent limits. Process
discharges associated with Buildings 806/807 were sampled once during the third
quarter, and discharges associated with Building 817 were also sampled once during the
third quarter. There were no discharges associated with Building 809; there have been
no processes operating at Building 809 since construction activities began there in May
2001. Although construction has been completed, Building 809 will be offline until the
final certification for the new isostatic press and ovens is complete. Annual analytical
results of Explosives Process Area wastewater discharge samples are presented in
Tables A-3.1 and A-3.2. Historical data plots are included in Appendix A.

2.3 Leak Detection Monitoring Network

On October 13, a split in the HDPE liner of the upper surface impoundment was
discovered. The split was approximately 6 to 8 inches long and more than three feet
above the present water line. Several other weak places, or striations, in the liner were
noted at the same time. Repairs to all of those locations were completed

November 30, 2004.

2.3.1 Leachate Collection and Removal Systems Monitoring

The two LCRSs were monitored weekly for the presence of liquids that would indicate a
leak in a surface impoundment liner. No liquid was discovered in this system during
2004.

2.3.2 Ground Water Monitoring

In 2004, three COCs (ammonia in samples from well W-817-03 during the fourth quarter;
bicarbonate alkalinity in samples from well W-817-04 during the first, second, and third
quarters; and bis(2-ethylhexyl)phthalate in samples from well W-817-02 during the third
quarter) exceeded the respective SLs. Although concentrations exceeding the SLs were

WGMG05:030:ER:RB:cc 6
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confirmed by at least one retest sample from each well, LLNL does not believe these
elevated concentrations of any COC (Table B-1.1) originated from the surface
impoundments.

Table B-1.2 lists all ground water analytical results, including retest sample results, for
the fourth quarter of 2004 for COCs under MRP 96-248, Revision 1 (Cohen 1998).
Analytical results from other parameters analyzed in water samples from these wells,
which are not required by MRP 96-248, Revision 1, but are part of the analytical
laboratory suites, are listed in Table B-2.1. Appendix E provides a brief description of
all statistical methods used to evaluate compliance with the limits established in

MRP 96-248, Revision 1 (Cohen 1998). A discussion of the fourth quarter ground water
QA/QC data is provided in Appendix F, along with the field QA/QC data tables

(Tables F-2.1 and F-2.2).

The concentrations of ammonia analyzed in ground water samples collected on October
29 and November 1, 2004, were 0.05 mg/L from down gradient well W-817-02, 0.06
mg/L from down gradient well W-817-03, and 0.07 mg/L from down gradient well
W-817-04. All of these concentrations exceeded the SL of 0.02 mg/L (Tables B-1.1 and
B-1.2). This exceedance was confirmed by results of the retest samples collected from
well W-817-03 only on December 2, 2004, and the statistically significant evidence was
reported to the CVRWQCB (Raber 2005). No concentration of ammonia analyzed in any
of those wells exceeded the SL of 0.080 mg/L proposed by LLNL in 2002 (Brown 2002).
See also Table F-2.1 and Appendix F for a discussion of ammonia detected in the field
blank sample and how that might bias these results.

Concentrations of bicarbonate alkalinity were confirmed as exceeding the current SL of
277 mg/L in samples collected from down gradient well W-817-04 during first, second,
and third quarter monitoring (Table B-1.1) and were previously reported to the
CVRWAQCB at the end of the second quarter of 2001 (Raber 2001). Although the
concentrations of bicarbonates from well W-817-04 exceed the current SL, they remain
lower than the SL of 305 mg/L that LLNL proposed for that well in 2002 (Brown 2002).

Concentrations of the plasticizer compound bis(2-ethylhexyl)phthalate in ground water
samples collected from down gradient well W-817-02 in the third quarter were confirmed
as exceeding the SL of 5 pyg/L. Although this statistical exceedance was reported to the
CVRWQCB (Raber 2004) according to the Permit, LLNL does not believe this compound
originated from the surface impoundments. This common laboratory contaminant was
also detected, at an estimated concentration <5 pg/L, in the up gradient well W-817-01 in
the third quarter (Table B-1.1 and Brown 2004).

The energetic compound pentaerythritol tetranitrate (PETN) was detected the first time
ever in ground water samples collected from down gradient monitor well W-817-02 in the
second and third quarters (2.69 ug/L and 15.4 ug/L, respectively). Although this
statistical exceedance was reported to the CVRWQCB (Raber 2004) according to the
Permit, these statistical exceedances were not confirmed by retest samples. Likewise,
concentrations of the energetic compounds hexahydro-1, 3, 5-trinitro-1, 3, 5-triazine
(RDX) and 4-amino-2,6-dinitrotoluene exceeded the SLs in samples from one or more

WGMGO05:030:ER:RB:cc 7
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down gradient monitor wells during the third quarter and were reported to the
CVRWQCB (Raber 2004), but the concentrations of these compounds were not
confirmed as exceeding their SLs.

Plots of all COC data over time and tabular annual summaries of the ground water
analytical data are included in Appendix B.

3.0 Sewage Evaporation and Percolation Ponds

3.1 Compliance Monitoring Program

Monitoring at the sewage evaporation pond (evaporation pond) and the sewage
percolation pond (percolation pond) (Figure 3) is also specified in the MRP 96-248,
Revision 1 (Cohen 1998). Applicable reporting requirements are detailed in the Permit
(CVRWQCB 1996).

Quarterly samples of wastewater flowing into the evaporation pond are collected for
analysis from a location west of the pond (sampling location ISWP in Figure 3). ISWP
is a manhole that captures all waste streams before they flow into the pond. The
samples are analyzed for electrical conductivity (EC), pH, and biochemical oxygen
demand (BOD).

Quarterly wastewater samples are collected from the evaporation pond (sampling
location ESWP) and analyzed for pH, EC, and dissolved oxygen (DO). Observations of
the pond are made at least monthly for freeboard, color, odor, and levee condition. Any
discharge from the evaporation pond to the percolation pond (sampling location DSWP)
is sampled and analyzed for BOD, EC, total and fecal coliform, and pH.

Leak detection monitoring at the sewage ponds is accomplished by monitoring the
shallow ground water, including the regional aquifer (Tnbs,) beneath and adjacent to the
ponds. Ground water monitoring includes semiannual sampling and analysis of the
collected samples. Table 2 lists each monitor well; and whether it is up gradient, down
gradient, or cross gradient of the sewage ponds; and the geological interval(s) over
which it is screened. Figure 3 shows the location of each of the wells.

WGMG05:030:ER:RB:cc 8
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Table 2.  Monitor well location relative to sewage ponds and aquifer monitored.

Monitor well Location Screening interval
W-7E Up gradient Tnsc,/Tnbs,
W-7ES Up gradient Qal/Tnsc;,
W-7PS Up gradient Qal
W-35A-04 Cross gradient Qal
W-26R-01 Down gradient Tnbs,
W-26R-11 Down gradient Qal
W-26R-05 Down gradient Qal/Tnbs,
W-25N-20 Down gradient Qal/Tnbs,
W-7DS Down gradient Qal/Tnbs,
Note: Tnbs; is the regional aquifer.
4 [Rscharge from pond WooeRos
# Influentto pond ﬂg)
B Inpond *
- Monitoring well
~—— Road
Samle meers
L1 30 L)
—
§ EWP
H—?E_*

Figure 3. Site 300 sewage pond ground water and surface water compliance
monitoring locations

3.2 Wastewater Monitoring

All required wastewater monitoring parameters for the sewage ponds were in compliance
with the Permit’s provisions and specifications throughout 2004. Continuous discharge
occurred during the first quarter (Table C-4) from the evaporation pond to the percolation
pond (Brown 2004a). Historical plots and tabular summaries of the 2004 data are
included in Appendix C.

3.3 Ground Water Monitoring

All required monitoring parameters for the sewage pond ground water network were in
compliance with specified ground water receiving limits throughout 2004. Semiannual
ground water samples were collected and analyzed during the first and third quarters of
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2004. Historical data plots and tabular annual summaries of the analytical data are
included in Appendix D.

4.0 Percolation Pits

MRP 96-248, Revision 1, requires monthly inspections of the percolation pits at Buildings
806A, 827A, 827C, 827D, and 827E. Sampling and analysis for metals is required
whenever an overflow occurs.

During 2004, the percolation pits at Buildings 806A, 827A, 827C, 827D, and 827E
operated normally, and no overflows occurred. The percolation pits at both Buildings
827C and 827D contained standing water throughout the fourth quarter.
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Monitoring Data
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Appendix A

This appendix contains graphical and tabular summaries of the 2004 surface water
impoundments influent monitoring. The monitoring requirements of WDR 96-248 began
in the fourth quarter of 1996.

Wastewater influent monitoring includes photographic process water from Buildings
801, 823, and 851; the Chemistry Area (Buildings 825, 826, and 827 Complex); and
discharges from the Explosives Process Area (Buildings 806, 807, 809, and 817).

Retention tank designations for the photographic process and Chemistry Areas are as
follows: 801-R301 (old), 801-R302 (new), 823-R1U1, 851-R1A1 (photographic
process area); and 825-R1A1, 826-R1A1, 827A-R1A1, 827C-R1A1, and 827A-R2A1
(Chemistry Area). Process discharges from the Explosives Process Area are generated
from Buildings 806/807 and 817 and are designated as B806/807 and B817,
respectively. The plots contain all monitoring data available since LLNL began storing
sample results from these retention tanks in 1992. There are no 2004 data for B809
because there have been no operations there since May 2001.

The plots display the pH parameter and concentrations of trace metals, volatile organic
compounds, and semi-volatile organic compounds in wastewater influent to the surface
water impoundments. The plots begin with the retention tank associated with the lowest
building number for each detected analyte always plotted first. Only analytes detected
in each retention tank are plotted.

Each two-dimensional graph plots concentration on the vertical axis versus time (years
divided into four quarterly sampling periods) on the horizontal axis. Units of measure
are given on the vertical axis label and in the header at the top of each page. Values
above the analytical reporting limit for each analyte are plotted as solid diamonds,
values below the reporting limit are plotted as open inverted triangles, and the estimated
values between the reporting limit and method detection limit are plotted as crosses.
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Annual Plots of
Surface Impoundments
Process Water Monitoring Data
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